###### Learning Point of the Article:

A trial of conservative management should be tried before any intervention; angiography and selective arterial embolization of the geniculate arteries can be an effective treatment in appropriately selected patients.

Introduction {#sec1-1}
============

Recurrent spontaneous hemarthrosis post total knee replacement is a rare complication with an incidence ranging from 0.1% to 1.6% \[[@ref1],[@ref2],[@ref3],[@ref4],[@ref5]\]. The time of onset has been reported to be an average of 2 years from the surgery, but it can vary from 2 months to 18 years \[[@ref1],[@ref3],[@ref5],[@ref6]\]. The etiology of this condition has not been well understood, it can be due to various conditions such as direct vessel injury to the popliteal artery, geniculate arteries \[[@ref7],[@ref8]\], arteriovenous fistula, and pseudoaneurysms \[[@ref9]\]. Impingement of the proliferative synovium between the articulating components is the most common cause of recurrent proliferative hemarthrosis \[[@ref9]\] after excluding the coagulopathies. It is important to diagnose this condition promptly and treat appropriately to prevent complications of stiffness, chronic pain, and limited function. We report a case of spontaneous recurrent hemarthrosis following a total knee arthroplasty at 3 months postoperatively which was successfully treated with selective arterial embolization.

Case Report {#sec1-2}
===========

A 66-year-old male underwent a right total knee arthroplasty for end-stage tricompartmental osteoarthritis in July 2018. His immediate post-operative recovery was uneventful. He was progressing well at 2 and 6 weeks follow-up with minimal pain and minimal swelling in the knee. He was able to perform activities of daily living with minimal difficulty. At 3-month post-surgery, he complained of moderately increased pain and swelling of the right knee after minor twisting type of injury to the knee. He was treated with tab. naproxen 500mg twice daily, which gave him good pain relief for about 2 weeks. He was also evaluated to rule out prosthetic joint infection, and his erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) were within normal limits. He was seen at 2 weeks at which time, the patient reported that his pain and swelling have improved, and he was able to function better. He came back to the clinic next day with sudden increase in pain and swelling, limited range of motion, and difficulty with walking. No history of any fever or chills reported. Clinical examination demonstrated moderate-sized knee effusion, local warmth, no erythema, and a range of motion of 10--100°. He was again treated symptomatically with ice application, naproxen for pain. His pain and swelling gradually improved and he was able to return to some of his activities. He returned to the clinic again after about 3 weeks with increasing pain and swelling of his right knee and no history of fever or chills. His knee examination demonstrated a large tense effusion, local warmth, severe tenderness to palpation, and limited range of motion of 10--70°. His knee aspiration produced 30 cc of frank blood and his ESR and CRP were 4mm/h and 3.9mg/L, respectively. The cultures came back negative. He was not on any anticoagulation medication except for 2 weeks immediate post-operative for deep vein thrombosis prophylaxis. He was also not known to have any bleeding disorders. His pain and swelling improved temporarily after the aspiration but returned within a week.

In consultation with vascular surgeons and interventional radiology, he underwent a computed tomography angiogram to evaluate for any vascular abnormalities, leading to hemarthrosis of the knee. This demonstrated prominence of medial superior and inferior geniculate vessels in the right knee, but a detailed evaluation was limited due to artifacts form the knee implant. No extravasation was identified. He then underwent a right femoral angiography through the left femoral approach which again demonstrated prominent medial superior and inferior geniculate arteries ([Fig. 1](#F1){ref-type="fig"}). A 5 Fr angiography catheter was placed in the right medial superior geniculate artery and a 3 Fr.

![Angiogram showing the prominence of medial superior and inferior genicular arteries.](JOCR-10-22-g001){#F1}

Microcatheter was placed coaxially throughthe 5 Fr catheter more distally into the medial superior geniculate artery for super selective angiography, which showed synovial hypervascularity and blush. This geniculate artery was subsequently embolized with one-fourth vial of microspheres (500 µ in size). The 5 Fr angiography catheter was then placed in the right medial inferior geniculate artery and a 3 Fr microcatheter was placed coaxially via the 5 Fr catheter more distally into the medial inferior geniculate artery for superselective angiography, which showed synovial hypervascularity and tumor blush ([Fig. 2](#F2){ref-type="fig"}). This geniculate artery was subsequently embolized with one-fifth vial of microspheres (500 micron in size). Post-embolization right femoral angiography showed these geniculate arteries to be occluded. The patient was discharged home on the same day and was recommended to return to activities as tolerated. He was seen in the orthopedic clinic at 1 month from the procedure at which time, the patient reported complete resolution of the swelling and pain in his right knee. He was back to all his activities with no limitations. The patient continues to be asymptomatic and no recurrence of the hemarthrosis at 12-month follow-up ([Fig. 3](#F3){ref-type="fig"}and [4](#F4){ref-type="fig"}).

![Image showing selective arterial catheter placement with tumor blush appearance.](JOCR-10-22-g002){#F2}

![Anteroposterior view radiograph post-operative at 1-year follow-up.](JOCR-10-22-g003){#F3}

![Lateral view radiograph post-operative at 1-year follow-up.](JOCR-10-22-g004){#F4}

Discussion {#sec1-3}
==========

Recurrent spontaneous hemarthrosis can severely limit the function of the knee following a total knee arthroplasty. It should be promptly diagnosed, and a course of conservative treatment should always be tried before any surgical procedures. Saksena et al. \[[@ref9]\] recommended an algorithmic approach in the evaluation of hemarthrosis of the knee. All the anticoagulation medications should be stopped, and the patient should be evaluated for any coagulopathies. Rest, ice, aspiration, and immobilization should be done following a large hemarthrosis. Prosthetic joint infection should always be ruled out with inflammatory markers and cultures of the aspirate \[[@ref9], [@ref10]\]. When the conservative treatment method fails, and the patient has recurrent hemarthrosis, angiography has been used as a first-line procedure to help with the diagnosis and then proceed with treatment \[[@ref9]\]. This technique has been successfully used in the treatment of pseudoaneurysms and arteriovenous fistulas previously \[[@ref11],[@ref12]\].

Many authors have been using selective arterial embolization of the geniculate arteries to diminish the blood flow into hypertrophic synovium, thereby treating the recurrent hemarthrosis. Weidner et al. \[[@ref10]\] reported successful resolution of recurrent hemarthrosis in 12 of 13 patients treated with geniculate arterial embolization. One clinical failure likely represented misdiagnosed prosthetic joint infection. Two patients had transient cutaneous ischemia following embolization which resolved spontaneously. In their study, the average time interval between arthroplasty and onset of hemarthrosis was 47 months. Bagla et al. \[[@ref6]\] treated fivepatients with selective geniculate arterial embolization; angiography demonstrated synovial hypervascularity with geniculate artery tumor blush appearance in all patients. There was a complete resolution of the symptoms and effusion at an average time of 2.6 weeks with no recurrences during the follow-up. The angiographic examination in our patient also demonstrated typical synovial hypervascularity with the geniculate artery tumor blush appearance. It was successfully treated with microsphere embolization of the geniculate artery.

Spontaneous recurrent hemarthrosis after a total knee arthroplasty is more often reported as a late complication. Weidner et al. \[[@ref10]\] had three out of 13 patients which presented within the 1styear of post-operative period. Kindsfater and Scott \[[@ref3]\] in their series of 30 patients, the average interval from implantation to recurrent hemarthrosis was 24.2 months (range from 2 weeks to 144 months). Our patient presented at 3 months from the time of total knee replacement surgery. Guevara et al. \[[@ref13]\] reported on 10 patients who underwent geniculate artery embolization, hemarthrosis resolved in six patients. Four patients required repeat embolization, of which two patients had resolution of the hemarthrosis. Three of the four patients who required repeat embolization had serious medical comorbidities such as blood dyscrasias or on therapeutic anticoagulation. Their study showed that the geniculate artery embolization had limited clinical success and higher repeat embolization rates in patient with serious comorbidities. Dhondt et al. \[[@ref14]\] included the eight patients with the spontaneous hemarthrosis in their study, five of them were treated with selective embolization, and three of which were successful after the first attempt. One patient had resolution after two attempts and another one needed open surgery after two failed attempts.

The observations from literature review are that spontaneous recurrent hemarthrosis of knee is most often reported as a late complication; treatment modalities which have been tried are conservative management, selective arterial embolization, and open ligation of feeder vessel; recurrence of effusion following conservative management and selective embolization has been reported.

Conclusion {#sec1-4}
==========

This case report emphasizes the importance of early diagnosis of recurrent hemarthrosis following total knee arthroplasty to prevent significant consequences. An algorithmic approach is helpful in identifying the etiology of hemarthrosis; a course of conservative treatment should always be the first line of treatment. Angiography should be used as one of the early diagnostic procedures when the conservative treatment fails, and selective arterial embolization of the geniculate arteries can be an effective treatment in the management of recurrent spontaneous hemarthrosis. The procedure may be less effective in patients with serious comorbidities such as blood dyscrasias and therapeutic anticoagulation.

###### Clinical Message

A high index of suspicion in cases with spontaneous knee effusion is imperative for the early diagnosis of spontaneous hemarthrosis. A trial of conservative management should be tried before any intervention. Angiography and selective arterial embolization of the geniculate arteries can be an effective treatment in appropriately selected patients
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